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"Concerning the Solution of the Mixed Problem for 
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"Convergence of Fourier Series Which Define the 
Solution of the Mixed Problem for Hyperbolic 
Equations," 0. Ladyzhenskaya, Leningrad State U_ 
imeni Zhdanov 


"Dok Ak Nauk SSSR" Vol 85, No 3, pp 461-484 


Investigates the nature of the convergence of the 
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in a certain sense. Author reported case discussed 
here at a session of the Moscow Math Soc (see 
"Qspekhi Matemat Nauk" Vol 6, No 1 (41), 1951). ‘The 
results of this report for a wave eq were published 
by author in "Dok Ak Nauk SSSR" Vol 75, No 6, 1950. 
Submitted ty Acad V. I. Smirnov 22 May 52. , 
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Demonstrates several theorems governing the 
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Text Data 
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hyperbolic equations with variable coefficients: The 
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SUBJECT USBR/MATHEMATICS/Differential equations CARD 1/3 PG - 321 
AUTHOR LADY SKAJA 0.4. 

TITLE First boundary value problem for quasilinear parabolic equations. 
PERIODICAL Doklady Akad. Nauk 107, 636-639 (1956) 

: reviewed 10/1956 
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The equation 


9 . 92 = 9 
(1) Ilue—4 - > a, ,(x,t,u) —t 1 a, (x,t,u) ou a(x,t,u) = 0 
a Ot i,jer 4S Ox, Ox, iat Ox, 


with the initial and boundary conditions 
(2) Ulin = Y, (x) : u|, = 0 
is considered in the cylinder Qa 20x Lo<t <T]. There 2 is arbitrary but 


fixed and Q. ig a bounded domain which can be mapped bigniquely onto a sphere 
or a sphere ring, where the mapping functions y, (x) in possess bounded 


derivatives of second order and the functional determinant 4s different from 
zero. Let the function P. possess continuous first derivatives with respect 


to xy, which in Q satisfy the Hélder condition with arbitrary exponent > 0} 
P| be equal zero. Por all u and (x,t) EQn be 
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{u| <= (max Yl +prye !Paltg, ‘ 


Let the expressions 
a, .(x,t¢h,u) - a, .(x,t,u) 


h 


> 
be bounded by a constant, 25584 552 zk z ee 2 » = const > 0 and 
i 2 


Ja. Vz = 
oof < aa *4¢ (x,t)" Qp and jal <c,. 


To the function class @L there belong all functions v of L, (Qy ) which for 
an. arbitrary fixed t efo, 7 | ere continuous in ro} with Sascace to x, which 
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ty 


possess bounded (generalized) derivatives with respect to x,» Which possess 


v 


(generalized) a and (these derivatives shall belong 
t 


7) 

x, 2x, 

to Ly (Qn)) and which vanish on the lateral surface of Qne 

Under the above assumptions.and notations it is proved that the problem 


(1)-(2) possesses a single solution in the class Yl. For the proof a 
scheme of Rothe (Math.Ann 102, 4-5 (1929)) and the theorem of Schauder 
(Math.Zeitschr. 38, (1934)) on the solvability of the first boundary value 
problem for elliptic equations are used. Besides the proof bases on some 
estimations of the absolute amounts of the solutions of the differential- 
difference equations which correspond to Rothe's scheme. 


Then it is shown that if some further conditions are satisfied (existence . 
of bounded derivatives up to the third order for the coefficients, satis- 
faction of the Lipschitz condition) then the obtained solution is con- 
tinuous in Qn and possesses continuous derivatives inside of Qne 
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LADYZHENSKAYA, 0,A. (Leningrad) 

f Constructing discontinuous solutions of quasilinear hyperbolic 
equations as limits of solutions of corresponding parabolic equations 
when the "viscosity coefficient" approaches zero, Trudy Mosk.mat. 
ob-va 6:465-480 '57, (MIRA 10:11) 

(Differential equations, Partial) 
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AUTHOR: LADYZHENSKAYA O.A. 42-5-2/17 


TITLE: The Difference Method in the Theory of Partial Lifferential 
Equations (Metod konechnykh raznostey v teorii uravneniy s 
chastnymi proizvodnymi) 


PERIODICAL: Uspekhi Mat.Nauk, 1957, Vol. 12, Nr.5, pp.123-148 (USSR) 


ABSTRACT: The present paper is an elaboration of the summary which the 
author has presented in 1956 at the Third Union Congress of 
Mathematicians in Moscow. The contents in essential is 
determined by the numerous investigations of the author. These 
chiefly are assertions of existence and the investigation of 
differential properties of the solutions. The proof of the 
existence of the solution of the Cauchy problem for equations 
of hyperbolic type is discussed in detail. The author treats 
the most modern methods, e.g.: the extension of Sobolev's 
imbedding theorems to functions defined on grids, generalized 
solutions, stability of the difference scheme, application of 
the difference methods to nonlinear problems etc. The bibliography 
consists of 27 essential Soviet publications, 8 of them are due 
to the author, and 12 foreign references. 
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On the Existence and Uniqueness of the Solution of the Nonsteady 38-5-4/6 


Problem for a Viscous Incompressible Fluid 
I to Ladyzhenskaya and the differential properties of the 

solutions are investigated. The most essential result is the 
answering of the question in which functional classes (1) 
possesses a unique solution. 

PRESENTED: By V.T. Smirnov, Academician 

SUBMITTED: March 16,°1957 
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Moskovskoye matematicheskoye cbshchestvo 


Tridy, t- 7 (Transactions of the Moscow Mathematical Society, v- 7) 
Moscow, Fizmatgiz, 1958. 438 p. 1,500 copies printed. 


Editorial Staff: Aleksandrov, P.5S.3 Gel'fand, I.M. and Golovin, O.N.5 
. Ed.: Lapko, A.F.; Tech. Ed.: Yermakova, Ye.A. 


PURPOSE: ‘This book presents original articles submitted to the Moscow Mathe- 
matical Society and is intended for specialists in various fields of mthe- 
matics. 


COVERAGE: Volume 7 contains 12 articles concerning problems in different fields 
of mathematics, including fimctional analysis, differential geometry and 
mathematical logic. All eantribwsions in this volume are Soviet. Most of 
the articles deal with problems of functional analysis which reflect the 
present-day siabis and trend of this branch of mathematics. 
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TABLE OF CONTENTS: 


Berezanekiy, Yii.M. (Kiyev?. O48 sh Jilqevzzss Theovem in the Inverse Problem of 
SEY Spectral Avalyeie for the Schckdinger Basvsin 1 
fhe basic resxlss Rivet, in chis arsiele were Presented at the November 9, 
1959 session of the Moscoy Mathematical Society. The article contains the 
following secticnse: 


Introduction: 
1.) Certain reszlits concsrniag hyperbolic equations; 2) Proof of the : 
Migsstega Theseus 3) Shecvemert of en izverse wreeblem comected : 


WiS2 “he sea sierdeg 0% waves 3 Raverenses 


Krasuoseliakiy, M.A. ard Rititekly, Ya.B. (Voronezh) 


Orlich Spacss and Nowlinear Integral Equations 63 
The basic restilés given in this article were presented at the March 2, 195} 
session of the Moscow Mathematical Society. The article contains the fol- 
lowing sections: Introduchicns 1) Basic definitions; 2 Splitting of linear 
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Solutions of Problems (1) ana (2)5 1) Evaluation of 
‘solution; 2) Evaluation of first derivatives of u( x, 
in a closed regionyu 3 4) Bvaluation in the form of 
u derivatives contained in the equation; 4) Evaluation of the sec 

gerivatives of u with respect to x, in the anterior of & region Ses 

5) acer of the third ordes rivatives of u with respect to x5 

6) Evaluation of derivatives Dp, Us Dy and Df, 2 U3. ot 

ralized Solution of 


ce and Uniqueness of a Gene 

1) Construction of Approximate Solutions; 

3) Evaluation of * uy, and Us in the 
x 


Transactions of the 


ch. It. Theorems on Existen 
the Boundary Value Problem; 
2) Evaluation of | grad a (x,tp)|3 
form of integrals; 4) Proof of the existence and uniqueness theo 
generalized solution; Ch. III. Investigation of Differential Properties 
of @ Generalized Solution. The Existence of e Classi.cal Solution; 
References. 
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the following sections: Introduction; Ch-I. Conjugate systems; 1) Desig- 
nations and pasic definitions; 2) Differential equation defining conjugate 
Bystems; 3) Condition for complete stratification of a conjugate system; 
Ch. IL. Completely Stratifiable Conjugate Systems; 4) n- gonjugate Systems; 
5) Conjugate Systems with one multidimensional component; ©) Completely 
atratifiable conjugate systems with several - multidimensional components}; 

7) General remarks on complete stratifiable conjugate systems; References- 


Fage, MK. (Chernovitsy ). Operationally Analytic Functions of One Independent 
Variable [Functions Defined by an Ordinary Linear Differential Operator 
L of an Arbitrary Order With Continuous Coefficients] 227 
The basic results given in this article were presented at the October 30, » } 
1956 session of the Moscow Mathematical Society- The article conteins 
the following sections: Introduction; 1) L-bases; 2) L-analytic polynomials; 
2} Taylor's L-formua; 4) Taylor's L-s2ries; 5) L-holomorphic functions; 
6) L-analytic functions. Uniqueness theorem; 7) Regularly convergent 
sequences of L-analytic functions; 8) Operator with analytic coefficients; 
9) Local equivalency of operators of 4n equal order; 10) Cauchy problem 
in the region of double operationally holomorphic functions; References. 
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2) Generalized linear elements and trensitive ‘manifolds; 3) Discrete 
series of representations of type 1; 4) Irreducibility of representations 
of @ discrete series; 5) Traces of representations of a discrete series; 

6) Indiscrete basic series of unitary representations of G P4 groups 
References. 


Problems of the sheory;of ‘Algorithms. . J. Basic results of the 3590 
article were presented at the October 16, 1956 session of the Moscow 
Mathematical Society. The article contains the following sections: 
Introduction; ch. I. RuictionalL Representation of Partially Recursive 
Operators; 1) Cortege and quasi-cortege; 2) Functional representations 

of operators; ) Universal partially recursive operator; 4) Calcwiation 
[solution } of M- [Medevedev] problems; Ch.It. Decision Problems of 
Enumerable Sets; 1) Semilattices UUL(p); 2) Post's reducibility 
problems References 


1 
Machnik, A.A. Isomorphism of Systems of Recursively Enumerable Sets With 
Effective Properties hoy 
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The basic results given in this article were presented at the December 17, 
1957 session of the Moscow Mathematical Society. ‘The article contains the 
following sections: 1) Introduction; 2) On the correspondence (reduci- 
bility) of systems of sets; 3) Effective inseparability; 4) Quasi-effective 
properties; References. 


_Raykov, D.A. Completely Continuous Spectra of Convex Spaces 413 
Basic results given in this article were presented at the December 3, 
1957 session of the Moscow Mathematical Society. The article contains - 
the following sectiqneg Introduction; 1) Preliminary information and i 
agreements of a gene character; 2) Preliminary information on project- 
ive limits; 2 Preliminary informetion on inductive limits; 4) Spaces of 
type (8 )3 5) Spaces of type (5 ); 6) Spaces of type (5');. 7) 
Preliminary informetion from the theory of duality; 8) Conjugate mappings; 
9) Duality of classes (3 ) and (5’); | 10) Nondegenereted spectra; Ref- 
erences. 
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ABSTRACT: 
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AVAILABLE: 
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A ‘ 43-7-8/18 


On Integral Estimates Convergence of Approximate Methods and 
the Functional Solutions of Linear Elliptic Operators (0b 
integral'nykh otsenkakh, skhodimosti priblizhennykh metodov 

i resheniy v funktsionalakh dlya lineynykh ellipticheskikh 
operatorov) 


Vestnik Leningradskogo Universiteta,Seriya Matematiki,Mekhaniki 
i Astronomii, 1958, Nr 7 (2), pp 50-69 (USSR 


The present paper contains some partially little connected 
corollaries and possible generalizations of the well-known 
publications of the author fref.1-4]. The greatest part of 
these completions is already contained in the modern Russian 


papers published meanwhile. 
10 Soviet and 1 foreign references are quoted. 


25 November 1957 
Library of Congress 


1. Integrals 2, Functions-Theory 
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meee =" Solving the first boundary problem on the whole for quasi-linear 
parabolic equations, Prudy Mosk,mat, ob-va 7:149-177 '58, 
(MIRA 1138) 
(Differential equations, Partial) 
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Bakel'man, I.Ya, Birman,M.Sh.,and SOV/42-13-5-11/15 
Ladyzhenskaya, 0.A. 


Solomon Grigor'yevich Mikhlin (on the Occasion of hig 50th 
Birthday) (Solomon Grigor'yevich Mikhlin « pyatidesyatiletiyu 
so dnya rozhdeniya)) 


Uspekhi matematicheskikh nauk, 1958, Vol 13, Nr 5,pp 215-222 (USSR) 


This is a short biography and a summary of the scientific 
activity of S.G. Mikhlin with a list of his publications 
(1932-1957) containing 78 papers. There is a photo of Mikhlin. 
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AUTHOR: Ladyzhenskaya, 0.A. SOV/43~-58-19-2/76 
TITLE: On Instationary Navier-Stokes Equations (0 nestatsionarnykh 


uravneniyakh Nav! ye-Stoksa) 


PERIODICAL: Vestnik Leningradskogo. universiteta,Seriya matematiki , 
mekhaniki i astronomii,1958 ,Nr 19(4), pp 9 - 18 (USSR) 


ABSTRACT: The author considers the problem 


> 


Lu = + At. yrateu + grad p=f 


au ot 

at k ox, 
divi-o, i], - At] =0, We. = 8°(x) 
where @ = (u, ou, ru, ),€>0, Vv) 0, 8 is the sufficiently 
smooth boundary of the bounded domain 52, fen ACh se 


ew ($2) + Qn = Sax fo.t] , civ 2° . 
The Sa thos Shows that under theese conditions the problem 
possesses a unique solution i » pin Qn « Several estimations 
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‘On Instationary Navier-Stokes Equations SOV/43-58-19--2/16 
hold for the solution, e.g. 


: t ; 
_ tw, a 
a ae 2(x,t)dx + ( [eam in? 8] dx dt<e, ; 
2 “t 32 
where c, only depends on fc: (x,0)dx and ee dx dt 


Under certain conditions the solution tends for € >0 to the 
unique boundary value which is the generalized solution of 
the boundary value problem for the Navier-Stokes equations, 


In & second theorem the author proves the existence of a 
unique solution of the analogue of the Navier-Stokes poundary 
value problem proposed by Leray [Ref 1] ; 
A third theorem is merely stated nd says that the mentioned 
anelogous problem is uniquely solvable "in the large” (in the 
sense of [Ref 5] ). 
There are 8 references, 3 of which are Soviet, 1 German, 3 
French, and 1 Swedish. 

SUBMITTED: July 4, 1958 
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_ AUTHOR: _badyzhenskeya, 0.4. (Leningrad) 39-45-2-2/7 


TITLE: On Instationary Operator Equations and Their Application to 
Linear Problems of Mathematical Physics (0 nestatsionarnykh 
operatornykh uravneniyakh i ikh prilozheniyakh k lineynyn 
zadacham matematicheskoy fiziki) 


PERIODICAL: Matematicheskiy Sbornik, 1958, Vol 45, Nr 2, pp 123-158 (USSR) 


ABSTRACT: In her earlier papers ret 1-3] the author developed a new 
method for the proof of the solvability of instationary boundary 
value problems and she proved the solvability of the Cauchy 
problem for the operator equations 


. 


2 
(1) S24 s(t)u = t(t) ana (2) a0 + S(t)u = f(t), 


where S(t) are linear 
Hilbert space 4H, 
m the solvabilit 
lows the solvabili 
the boundary problems for 
and of the Schrédinger typ 
and hyperbolic systens, 
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svoystvakh obobshchennykh resheniy nekotorykh mnogomernykh 
variatsionnykh zadach) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 120, Nr 5, pp 956-959 (USSR) 


r 
ABSTRACT: Given the functional I{u) » J Flu; sooo gh,)dx, where dx «= dx40odx, 
ev 


u; - » €2 a bounded domain of the n-dimensional space and F 
i 


a two times continuously differentiable function satisfying 
certain additional conditions. The function u(x) is sought for 
which I(u) has a minimum; this u(x) 4s denoted as the generalized 
solution. The unique soivabilit of this variation problem has 

s already been proved by Morrey [Ret 2]. The author shows that 

: under certain assumptions on the function class to which there 

belongs u, u has generalized second derivatives YW, in Q ana 


almost everywhere it satisfies the equation Figs = 0. Further 
it is shown that the integral 
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2 
Sauer Se ne ué ax Zconst if Sl, lies entirely in QD, pre 
Q, 2 el 


and lu(x) [, “YZ: ae (x) » Under farther assumptions u(x) is 
mj 


continuous and satisfies the Lipschitz condition, Corresponding 
reversion theorems are valid tox. 

There are 8 references, 4 of which are Soviet, 1 Italian, 

2 American and i German. 
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‘ a ee 
TILEs On the Perturbation Theory of the Continuous Spectrum (K teorii 


vozmushchenty nepreryvnogo spektra) 
PERIODICAL: Doklady Akademii nauk SSSR,Vol 120,Nr 6,pp 1187-1190 (USSR),1958 
ABSTRACT: Let K be an integral operator and let Ly denote the multi- 


plication with the independent variable. The investigation of 
the spectrum of I, = L,+&K led Friedrichs [Ref 1,2] to the 


consideration of the integral equation 
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L without restriction to small — . 
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SUBMITTED: February 10, 1958 
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Ladyfhenskaya, 0. A. SOV/20-123-3-12/54 


een 
The Solution "In the Whole" of the Boundary Problem for the 


Equations of Navier-Stokes in the Case of Two Spatial Variables 
(Resheniye "vy tselom" krayevoy zadachi dlya uravneniy Nav'ye - 
Stoksa v sluchaye dvukh prostranstvennykh peremennykh) 


ey Akademii nauk SSSR, 1958, Vol 123, Nr 3, pp 427-429 
USSR 


The author investigated (within the region 9? of the variation 
of x = (x4»x5)) the system of Navier (Nav'ye)-Stokes (Stoks) 


equations v, - va¥ + x v,¥, = ~grad p + (x,t), div? = 0 
ket * *& 


for the functions ¥ = (v,(x,t),v,(x,t)) and p(x,t) under the ~- 


boundary and initial conditions ¥|. =0, 4, _o ~2(x) (div% =o), 


In this paper, the following theorem is proved: The theorem 
characterized by the above equations can be solved "In the whole” 
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The Solution "In the Whole" of the Boundary Problem 50V/20=123-3-12/54 
for the Equations of Navier-Stokes in the Case of Two Spatial Variables 


(i.e. for-any t>0 for any values of the Reynolds (Reynol'ds) 
number in the initial instant of time and fo. any f) if the 


32 > 
integrals s dx , { [%(x,0) eax ; {Op + (F4)"] dxdt 
Ge @ o 
are finite. The problem of the existence "In the ‘whole" may be 
reduced to the finding of an apriori estimate of the integral 


t 2 
: an) 4 (7, )?ax at+ § >? ee €)ax or of max al « The proof 
ro) G2 k= 


of this theorem is given step by etep. The author thanks 


e 0. Gel'fond for proving an inequation. There are 3 references, 
1 of which is Soviet, 
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‘ Moskevekoye matematicheskoye obshchest.vo 


Trudy, t. 8 (Transactions of the Moscow Mathematical Society, Yol 8) Moscow, 
Fizmatgiz, 1959. 518 p. Errata slip inserted. 2,050 copies printed. 


Ed.: AF. Lapko; Tech. Ed.: 5.5. Gavrilov; Editorial Board: 
7.5. Aleksandrov, IM. Gel'fand, ew ON. Golovine 


PURPOSE: Tis book is intended for mathematicians and theoretical 
physicists. 


GQVERAGE: This book contains a collection of articles by leading Soviet mathe-~ 
maticians on problems in pure and applied mathematics. All articles vere written 
in 1957 and 1958. Among the topics discussed are: analytic - operater functions, 
function spaces, nonstationsry plane flow of a viscous non«compressible liquid, 
root spaces, products of groups representatilods, ordinary and partial differ- 
ential equations, 3rd and 4th order. linear equations, hemogeneous spaces, spece 
tral theory of operators, and generalized vandam processes. References accage 
pany each article. 
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LADYZHENSKAYA, 0... (Leningrad) 


Solution on the whole to Cauchy's problem for nonstationary 

plane flow of viscous incompessible fluids. Trudy Mosk.cat, 

ob-va 8:71-82 '59.. (HTRA 13:2) 
(Fluid dynamics) 
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" AUTHOR: _ladyzhenskaya, 0.A. S0V/42-14-3-3/22 


TITLE: Investigation of the Navier-Stokes Equations in the Case of 
Stationary Motion of an Incompressible Fluid 


PERIODICAL: Uspekhi matematicheskikh nauk, 1959,Vol 14,Nr 3,pp 75-98(USSR) 


ABSTRACT: In the domain S2 with boundary S the author investigates the 
solvability of the Navier-Stokes equations for a stationary 
motion of a viscous incompressible fluid. On the basis of the 
results of Odqvist and Leray the author shows that the posed 
problem possesses a solution in the large for a finite as well 
as for an infinite domein¢ . mer consideration is carried 


out in two functional arecers in Ws ($2) and in o! (£2) 
The consideration in Ws ({2) has ‘ advantage that the 


existence of the ee, solution follows from very 
general properties of the corresponding operators and that 
with respect to S and the forces of inertia f only minimun 
assumptions are necessary. In C' (52) the author proves the 
existence cf the classical solution under assumption of 
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- Investigation of the Navier - Stokes Equations S0V/42~14-3-3/22 
in the Case of Stationary Motion of an Incompressible Fluid 


certain conditions of smoothness for S and f . For the ex- 
terior problem the author puts ve const on account of 


simplicity. She shows that the internal and external 
stationary problem of hydromechanics possesses at least one 
solution for all values of the Reynolds number. Contents: 
Chapter I. Generalized solutions. Chapter II. Classical 
solutions. 

The author mentions 5.G. Kreyn, I.I. Vorovich, V.I. Yudovich, 
S.L. Sobolev. 

There are 9 references, 3 of which are Soviet, 3 German, 

2 French, and 1 American. 


SUBMITTED: April 1, 1958 


Card 2/2 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928420005-1" 


ores EOF Lineesiocay ie nie eae perature gill bhatt ea ated 


a SE | Ee pweas Se ee Ye Pe VES E HE IS Se a be eB otag | bran eees ard 


AIRKSANDROV, A.D.; AKILOV, G.P.; ASHNEVITS, I,Ya,; VALLANDER, S.V.; 
VIADIMIROV, D.A.; VULIKH, 3.2.; GABURIN, M,K,; KANTOROVICH, L.Ves 
KOLBIMA, L.I.; LOZINSKTY, S.M.; JADIEHELSIAYA Does. HOHE, Yu.¥.; 
LEREDEV, H.A.; MIKHLIN, $.G.;.MAKAROV, B.M,; MATANSOH, I.P. 
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SAFROWOVA, G.P.; SMOLITSKIY, Kh.l,; FADDEYEV, DK. 


Grigorii Mikhailovich Fikhtengol'ts; obituary. Vest. IGU 14 no.19: 
158-159 '59. (MIRA 12:9) 
(Fikhtengol'ts, Grigorii Mikhailovich, 1888-1959) 
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Ladyzhenskaya,0.A. and Solonnikov,V.A. SOV/20-124-1-5/69 


On the Solvability ofiestationary Problems of Magnetic 
Hydrodynamics (0 razreshimosti nestatsionarnykh zadach 
magnitnoy gidrodinamiki) 


Doklady Akademii nauk SSSR,1959,Vol 124,Nr 1,pp 26-28 (USSR) 


The authors consider a viscous incompressible liquid ina 
magnetic field. For the determination of the velocity, 
pressure, electric and magnetic potential they use the 
original enlarged Maxwell system of equations with the 
initial conditions v(0) = a H(0) = E, and with different 


boundary conditions. Three boundary value problems are for- 
malated and their solvability in the large is proved under 
relatively weak conditions. The final results are about the 
same as for the Navier-Stokes equations in [Ref 1]. 

The authors propose a scheme for the solution of the 
problems. There is 1 Soviet reference. 


Leningradskoye otdeleniye matematicheskogo instituta imeni 
V.ASteklova AN SSSR (Leningrad Section of the Mathematical 
Institute imeni V.A. Steklov AS USSR) 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928420005-1" 


BEF ROWED FOR REESE Mele eee Ee RDPSO- ss sere da tata ia 


Se al oe Rees idee tete eee Pay 31a Raeoes 
“ty Su ie thd 


“ 
On the Solvability of Nemetationary Problems of . SOV/20-124-1-5/6 
Magnetic Hydrodynamics 


PRESENTED: August 11, 1958, by V.I. Smirnov, Acederictan 
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Ladyzhenskaya, 0, A, SOV/20~124-3-15/67 


The Steady Motion of a Viscous Incompressible Fluid in a Pipe 
er dvizheniye vyazkoy neszhimayemoy zhidkosti y 
trube 


PERIODICAL: (assay Akademii nauk sssp, 1959, Vol 124, ur 3) PP 551-553 
SSR 


ABSTRACT: 


hor's atten~ 
tion to this problem, ed range 
of the Euclidian space x f the three 


g@* 
parts a iss and a, The parts gz and se, are parts of 
cylindrical tubes of arbitrary diameters D, and D3. which 
tard 1/3 extend into infinity, Q, is the middle part of the tube S, 
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The Steady Motion of a Viscous Incompressible Fluid SOV/20~124-3-15/67 
in a Pipe 


which connects Se, and 2, with each other. q, (x) and #, (x) 


are assumed to be the steady motions corresponding to cylindri- 
cal tubes which are unlimited on both sides and have the cross 
sections D, and D, (which do not vary along the axes of these 
tubes). To these solutions a, (x) and a, (x) of the nonlinear 
steady problem of the hydrodynamics of viscous fluids there 
correspond the pressures P, (x) and P(x); which have constant 


gradients directioned along the axes of the tubes. The prob- 
lem to be solved by the present paper consists in finding 
(within $2) the solution W(x), p(x) of the system of equations 
of Navier-Stokes -yA? + ud, = erad p+, div t= 0, which 
on the boundary S of the tube Se must obey the condition 

T|, = 0, and for which, besides TZ, |x| —»co, xE52, 


a —~ 3, }x| —moo, xeS, holds. Next, the Hilbert space H(Q) 
Card 2/3 is defined. The following theorem holds: The problem consisting 
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The Steady Motion of a Viscous Incompressitle Fluid SOV/20-124-3-15/67 
in a Pipe 


of the aforementioned equations and secondary conditions has 
at least one generalized solution t for an arbitrary tf, which 


determines the linear functional f Bax with respect to P 


in H(S2). This function will be all the smoother, the smoother 

and the boundary S will be. If especially f and the deriva- 
tives up to the second order of the boundary functions satisfy a 
Gelder's condition, the generalized solution will be a classi- 
cal one. Next, the proof of this theorem is outlined. This 
proof can also be generalized. There are 2 references, 1 of 
which is Soviet. 


ASSOCIATION: Leningradskoye otdeleniye Matematicheskogo instituta im. 
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the Mathematics Institute imeni V. A. Steklov of the Academy 
of Sciences, USSR) 


PRESENTED: September 15, 1958, by V. I. Smirnov, Academician 


SUBMITTED : September 11, 1958 
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"On the Solyability of Various Problems of Hydrodynamics and 
Megnetohydrodynamics for a viscous imcompresasible Fluid." 


report presented at the First All-Union Congress on res and Applied 
Mechanics, Moscow, 27Jan - 3 Feb 1960 
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Epace Variables: Communications © Dare Ad eee a 
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D237/D304 
AUTHORS ¢ Ladyzhenskay®s 0. Ao, and Solonnikov, Vv. Ao 
PILE: Solving some non-stationary magnetohydrodynamic 


problems for @ viscous non-compressible fluid 


PERIODICAL: Referativnyy ghurnal » Mekhanika, 10> 12, 1961, 
J, abstract 40B40 (Tr. Matem- jn-ta. AN SSSR, 
1960, 59; 115-173) 


TEXT: The results obtained earlier by the authors are pre~ 
gented in detail (Dokl. AN SSSR, 1999+ 124, nOo ty 26-28-RZhMeknh 
1960, NOo B, 9907) « Boundary problems of three types are formu- 
lated, corresponding to aifferent distributions of the regions 
filled with dielectric; solid conductor and fluid. The classical 
presentation is replaced py a generalized one, icles equations ; 
of continuity and boundary conditions are replaced py the neces= 
sity for the sought functions to Delong to some Hilbert spacess 
while the remaining equations are replaced by integral jaentitiess 
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AUTHORS: Ladyzhenskaya, 0- A.) Ural'tseva, N. ae 


TITLE: On the Variation Problem and Quasilinear Elliptic Equations 
With Multiple Independent Variables 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 6, 
pp. 1330-1333 


TEXT: On the results of this paper it was partially reported: 

Me In autumn 1959 in the seminary of V. J. Smirnov in Leningrad, 

2.) in autumn 1959 in the su.veying lecture at the Leningrad ; 
Mathematical Society, 3.) in December 1959 in the seminary of J. G. + 
Petrevskiy in Moscow. 


Let: E, a k-dimensional Euclidean space, (2 a bounded domain with 

the boundary S; @ rigorously internal subdomain of 3 Cy x (12) 
Ww (sa) be defined as in (Ref.1,2); 0, (2) the class of the fictions 
u(¥), x€ for which the derivatives of (1 - 1)rst order possess 

a first differential, where the derivatives up to the 1-th order 

are bounded on each compact part of ; ¢(*( tut) @ positive monotonely 
increasing (function of |u|), Vv (jul) a positive monotonely de- 
creasing function of |ul ; ma number > 1. 
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Multiple Independent Variables 
tet ul satisfy the condition (A), if there are constants & > 0 and 
O from (0,1), such that for every sphere K(%) with radius esa 
and center on S it holds: mes Ke)a Sul £ (1- 8) mes K(g). 
§ 1. Let the condition (B) say that 4.) every aifferentiation of the 
functions a, ,f%9Ur Py)» a(x u,P,)> a, (xs Py : F(x,UyP,) with respect 
rs of growth in p at leest by 1, while the 
and u does not enlarge these orders and 


to p, reduces its orde 
aifferentiation to x 
2.) the inequalities 


(5) ¥ (lul)(p2 + 107? € a, jme7,) PyP5 S pe(bal)(p? + 1)"/? 


1/2 
(6) feleup)! & echo? + 0%, p- om 


hold. ae 


Theorem 1: Let u(x) be the solution of the equation 
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+ a(x,u,u, ) = 0 


(3) L,(u) = a,j (suru, ) u x 


x4; 
4 
assume that it belongs to the class 0, (0) C\ c, (02) and satisfies oS 
(2) uf, = es). 

For a; j(xsusP,)s a(x u P,) & 0,(u x E, x Er) let (B) and 


2 2-1 2 2-1 
(7) (lal)? + 1/21 ga, sCeyupp,) By $, Seo lal) (p21) 
be satisfied for 2 ee = 1. Then the author estimates max | u =| KS 
i x; V 
by max | ul and \¢| , if the oscillation of u(x) is small in 
Ms Cc, 4 (s) 
Qu and § belongs to’ Cc, ; 
Pxe) 


Theorem 2: If the conditions of theorem 1 are satisfied except 
those for S and Y~ , then max [u,.| is estimated by max |ul for 
every Wh C .0, ner ' wey 
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Theorem 3: Modification of theorem 1 under renunciation of the small 
oscillation of u(x). 


Theorem 4 and 5 give similar statements on the estimations of the 
norms of solutions for the equation 


i) 
(4) i, (u) => Ox, (a,(,a,u, )) + a(xsuyu, = 0 
where in theorem 4 the author assumes that 
(9) a,(xsusp,) P; 2 V(lul) ps PD 1 
§ 2. Theoren 6 is the statement of existence for the problem 
(10) My (u) = tM, Luj+ (1- tT) Wu) = 0,4 a oe ?(s); 
where 
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Multiple Independent Variables 
y) o .0 ' 2 n/2. 
Mo(u) = 3 - - Fly F (x,u,u, oe ye 20.) +4. 
2 xX; K 1 ' 
Theorem 7: For (3) let (B) and (7) be satisfied for n = 2, where 
= 2 is assumed without restriction of generality. Let 


| a(x,usp,) | < (v( jul) (p" +1)" © 1 E> 0 be instead of (6). 
Then the problem L. (u) = UL, (u) + (7-t)(Au-u) =0, 
le = UT %(s) possesses at least one solution u(x,t) from 
Cy (OQ) a C, Q (()) for all te [0,1] , if the-values u(x, t ) 
# 


are uniformly sounded for all such possible solutions u(x,t ). The 
functions a. 43? a must be belong to Cy uw? PE C.. a? S€ C,. ae 


Ns homeomorphic to the circle. 
§ 3. The variation problem 
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is considered under the condition (2). Assume that F(x,u,p 
has the order of growth m > 1 in p and that-every differen 
F to p, reduce this order at least by 1, while the order does not 
increase by differentiation with respect to xy and u. Let 


(1) inf I(u) = inf § Feary) ax » X= Xyreeer x,) 
) 
fs ation of 


F(x,u,P,) 2 v,({ut) > 


(11) oe 
Fp, Ps (x,u,P,) ex 5; 2 Y o(1ul) (p +1) d§; 


*P. (x,usP,) Py 2 v3 (tal) p- » #& > 1 


Theorem 8: Let u be 2 generalized solution from w! (0s) of the 
"conditional" variation problem (1) - 2); i. e. Of the problem 
completed by the condition that all comparison functions do not 
exceed a certain constant: M 2 max |u|. The solution u belongs 
Card 6/8 S 
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to C, (0), if FEC, and if the conditions 
’ 
m. m 
ee (lal )p Ra Fe, (x,u,p,) Ps 2 v (\u) Pp » PD 1 
(12) 
nm 
| Fixup) | Sel \ul) > 
are satisfied. Under the same essumptions for F every bounded : 
function vé Wi, (Q), for which SI(u) = 0, belongs to C, ,, Cys 
9 OF 
ir Qu satisfies the condition (A) and if PE C,, then u€C y (Q)- 
’ 


Theorem 9. Under the conditions for F formulated at the beginning 

of § 3 every bounded generalized solution u(x) of the variation 

problem (1) - (2) from the class W' (flu) belongs to C, x (Q.), if 

FE Cy Pa k 2 3 and AlI(u) = I (uta) ~ I(u) > 0 for every sufficient- 
% 


ies local variation 9 (x). If, however, SE C1 x 1 PE Cl x P 
2f14k, then ve Cy x AIA Cy a (fb) 
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Finally the author Sives: two lemmata generalizing the lemma due to 
- de Giorgi (Ref.4), 


S. N. Bernshteyn is mentioned by the author. : 
There are 4 references: 2 Soviet, 1 Italian and 1 American, 


[ Abstracter's notes (Ref.1) is the book of C. Miranda: Partial 
Differential Equations of Elliptic Type] . 


ASSOCIATION: Leningradskiy gosudarstvennyy universitet imeni Ae Aw 
chdanova (Leningrad State University imeni A. 4A. 
Zhdanov) 


PRESENTED: June 10, 1960, by Vv. J. Snirnoy, Academician 
SUBMITTED: June 2, 1960 
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LADYZHENSKAYA, Ol'ga Aleksandrovna; VOLOKHONSKIY , L.Sh., red.; 
—~"———TUR"YENOV, AVAL, tekhn. red. : 


[Mathematical aspects of the dynamics of a viscous incompres= 


sible fluid] Matematichéskie vopro 
sy dinamiki viazkoi neszhi- 
maemoi zhidkosti., Moskva, Izd-vo fiziko-maten, lit-ry, 1961. 


203 p. n 
(Hydrodynamics) ee oe) 
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AUTHORS: Ladyzhenskaya, O. A.,y Ural'tseva, N. N. 


TITLE: Quasilinear elliptic equations and variational 
problems with several independent variables 


PERIODICAL: Uspekhi matematicheskikh nauk, v. 16, no, 1, 1961, 
19-90 


TEXT: The paper is a general lecture which was given on November 24, 
1959 on the occasion of the 80th birthday of s, NX. Bernshteyn at the 
Leningrad Mathematical Society. The new results: were- represented 

in the seminaries of Vv. J. Smirnov (Leningrad) and J. G. Petrovskiy 
(Moscow) at the end of 1959. 


Two problems are considered: 1.) the first boundary value problem 
for quasilinear elliptic equations 
n 


Zz “1j(truen, "ex, + oie.) = 0 (1) 
ayJ= ad 


and 2.) the differential properties of the generalized solutions 
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